The relationship between arrhythmias and sleep states was investigated in patients with night-type arrhythmias, which were detected by 24-hour electrocardiogram recordings using the Holter Avionics system. These patients were examined using all-night polygraphic recordings and sleep states were divided into 5 groups according to the standard sleep stage scoring manual as stage I, II, III, IV, and REM sleep. Patients were divided into 5 groups: (1) grade 2 ventricular premature contractions (VPCs), (2) grade 4a VPCs, (3) grade 4b VPCs, (4) supraventricular premature contractions, and (5) paroxysmal tachyarrhythmias such as paroxysmal atrial fibrillation or paroxysmal supraventricular tachycardia. The paroxysmal tachyarrhythmia group showed a significant increase in arrhythmia incidence during REM sleep (p<0.05). However, the subjects with other arrhythmias showed no significant increase during REM sleep, but grade 2 VPCs showed a tendency to increase in sleep stage IV (0.05<p<0.1).
, and IV show the relationship between sleep states and grade 4a arrhythmias, grade 4b arrhythmias, and supraventricular premature contractions, respectively. No significant relationships between sleep states and frequency of arrhythmias were observed in any of these cases. However, paroxysmal tachyarrhythmias (3 cases of paroxysmal atrial fibrillation and 3 cases of paroxysmal supraventricular tachycardia) appeared more frequently during REM sleep than in the awake state, as shown in Table V (p<0.05).
DISCUSSION
We have already reported the classification of arrhythmias into day-type, night-type, and mixed-type arrhythmias, from a viewpoint of diurnal variations.8),9) We speculated that mechanisms causing these 3 types of arrhythmia were not identical because the night and the mixed-type arrhythmias showed close relationships to the degree of heart failure.8),9) In addition, digitalis-induced arrhythmias were observed more frequently during the nighttime than during the daytime,12) as detected by 24-hour, continuous electrocardiograms in the early stage of intoxication; i.e., when serum digoxin concentrations were considered to be in the therapeutic level.13) These data suggest that it is important in clinical medicine to analyze the mechanisms of the night-type arrhythmia. However, there are no reports in the literature about the relationship between sleep and nocturnal arrhythmias, except for the un-published observations of Lown et al, 14) who described (in the absence of objective data on sleep such as the electroencephalogram, electrooculogram, and electromyogram) that patients with acute myocardial infarction showed both aggravation or development of arrhythmias and an increase in frequency or grade of ventricular premature contractions during sleep. However, a reduction in the incidence and grade of ventricular premature contractions was found during sleep in patients without heart disease.14)
We have previously reported that: (1) the number of arrhythmias was most frequent in sleep stage II and second most frequent in REM sleep and (2) the arrhythmia incidence per minute was most frequent in REM sleep and second most frequent in sleep stage IV.15) In this study, the relationship between sleep states and arrhythmia was analyzed according to kind or grade of arrhythmia. The results showed that only an increase in the incidence of paroxysmal tachyarrhythmia was statistically significant during REM sleep. In general, it is considered that sudden changes in the autonomic nervous tone appear during REM sleep.16)-18) Therefore, mechanisms underlying this increase were speculated to be related to a phasic increase in sympathetic tone or a phasic decrease in parasympathetic tone during REM sleep,16)-18) and autonomic nervous changes due to frequent observations of irregular respiration such as sleep apnea during REM sleep.7), 15) On the other hand, other arrhythmias such as grade 2 ventricular premature contractions, grade 4a ventricular premature contractions, grade 4b ventricular premature contractions and supraventricular premature contractions showed no significant increase in incidence during REM sleep, but the incidence of grade 2 ventricular premature contractions had a tendency to increase in sleep stage IV, which was considered in general to show the lowest heart rate during the night.19) If a change of sleep depth was of importance in the occurrence of arrhythmias, phasic variations in the incidence of arrhythmias would be observed in relation to the sleep state. This was not observed . Therefore, states of sleep depth are probably not important factors with respect to the frequency of arrhythmias. However, a decrease in heart rate during sleep may play an important role in the appearance of these arrhythmias. Rosenblatt et al20) also reported that ventricular premature contractions occur preferentially during deep, slow-wave sleep. Thus, it was speculated that these arrhythmias appeared in relation to an increase in vagal tone and decrease in sympathetic tone because the decrease in heart rate during sleep is considered in general to be caused by (1) a gradual increase in vagal tone, (2) decreased nocturnal catecholamine output, and (3) reduction of the oxygen demand of the body and a decrease in cardiac output. 21) In conclusion, this study suggests that 2 types of arrhythmias are in- 
